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As a subfield of algebraic geometry, the theory of algebraic cycles has gone through various interactions with algebraic K-theory, Hodge theory, arithmetic algebraic geometry, number theory, and topology. These interactions have led to developments such as a description of Chow groups in terms of algebraic K-theory, the application of the Merkurjev-Suslin theorem to the arithmetic Abel-Jacobi mapping, progress on the celebrated conjectures of Hodge, and of Tate, which compute cycles class groups respectively in terms of Hodge theory or as the invariants of a Galois group action on étale cohomology, the conjectures of Bloch and Beilinson, which explain the zero or pole of the L -function of a variety and interpret the leading non-zero coefficient of its Taylor expansion at a critical point, in terms of arithmetic and geometric invariant of the variety and its cycle class groups.
The immense recent progress in the theory of algebraic cycles is based on its many interactions with several other areas of mathematics. This conference was the first to focus on both arithmetic and geometric aspects of algebraic cycles. It brought together leading experts to speak from their various points of view. A unique opportunity was created to explore and view the depth and the breadth of the subject. This volume presents the intriguing results.
This item will also be of interest to those working in number theory.
This volume contains the proceedings from the first DIMACS meeting on discrete mathematical chemistry held at Rutgers University (New Brunswick, NJ). The contributions reflect the presentations and spotlight the breadth of current research on the topic-from the Benzenoid Clar problem to the Wulff-shape of sphere packings. Much of the volume reflects the combined mathematical and physical interest in the new molecules, fullerenes.
This DIMACS conference highlighted the range of opportunities for fruitful and informed collaboration across the mathematics-chemistry boundaries. The interdisciplinary nature of the contributions pays testament to the fact that "real" chemistry and "real" mathematics do indeed interact. This item will also be of interest to those working in discrete mathematics and combinatorics. Continued This book develops a theory that can be viewed as a noncommutative counterpart of the following topics: dynamical systems in general and integrable systems in particular; Hamiltonian formalism; variational calculus, both in continuous space and discrete. The text is self-contained and includes a large number of exercises. Many different specific models are analyzed extensively and motivations for the new notions are provided.
Contents: Continuous space-time:
The KP hierarchy; The mKP hierarchy; Between KP and mKP; Noncommutative Lagrangian formalism; Noncommutative Hamiltonian informalism; mKP = m + KP; The quasirelativistic KP hierarchy; The second construction of integrals of the KP hierarchy; Discrete spacecontinuous time: KP, then mKP; The noncommutative differential-difference calculus; The noncommutative Hamiltonian formalism over differential-difference; Hamiltonian formalism for discrete integrable systems of KP and mKP types; The Gibbons forms; The hydrodynamical Ansatz; Relativistic Toda lattice and related systems; Discrete space-time: The topics range from brilliant mathematical statements with interesting proofs, to simple and effective methods of problem-solving, to interesting properties of polynomials, to exceptional points of the triangle. Many of the topics have a long and interesting history. The author has lectured on them to students worldwide.
The essays are independent of one another for the most part, and each presents a vivid mathematical result that led to current research in number theory, geometry, polynomial algebra, or topology. This volume presents the geometric properties of n -manifolds (n ≥ 2 ) with geometric structures modeled on (RP n , PGL(n + 1, R)) , i.e., n-manifolds with projectively flat torsion-free affine connections. The author begins by defining the notion of i-convexity of such manifolds (due to Carrière) for integers i, 1 ≤ i ≤ n − 1, which are generalizations of convexity. Given a real projective n -manifold M, the failure of an (n − 1) -convexity of M implies the existence of a certain geometric object, an n -crescent, in the completion M of the universal cover M of M. This further implies the existence of a particular type of affine submanifold in M and gives a natural decomposition of M into simpler real projective manifolds, some of which are (n − 1) -convex and others which are affine, more specifically concave affine. It is useful to have such a decomposition particularly in dimension three. The result will later aid in studying the geometric and topological properties of radiant affine 3-manifolds leading to their classification. The author obtains a consequence for affine Lie groups. 
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The transversal intersection of n -crescents; Hemispheric n-crescents and two faced submanifolds; Bihedral n-crescents and two-faced submanifolds; The preservation of crescents after decomposing and splitting; The construction of concave affine manifolds; Splitting and decomposing manifolds; Leftinvariant real projective structures on Lie groups; Part III. Appendices: A. Two miscellaneous theorems; B. Shrinking and expanding n-balls by projective maps; Frequently used symbols; Bibliography; Index. The book treats free probability theory, which has been extensively developed since the early eighties. The emphasis is put on entropy and the random matrix model approach. It is a unique presentation demonstrating the extensive interrelation between the topics. Wigner's theorem and its broad generalizations, such as asymptotic freeness of independent matrices, are explained in detail. Consistent throughout is the parallelism between the normal and semicircle laws. The authors present Voiculescu's multivariate free entropy theory with full proofs and extend the results to unitary operators. Some applications to operator algebras are also given.
Memoires de la Société
The book is the first essentially full-scale presentation on free probability theory and includes improvements of results and proofs in current literature. The combinatorial aspects of the specialized topics are emphasized; many examples are given. The book would be a suitable text for graduate courses in free probability theory. This item will also be of interest to those working in analysis.
Contents:
Overview; Probability laws and noncommutative random variables; The free relation; Analytic function theory and infinitely divisible laws; Random matrices and asymptotically free relation; Large deviations for random matrices; Free entropy of noncommutative random variables; Relation to operator algebras; Bibliography; Index. Mathematics and its instruction greatly influenced the development of the Academy, the technological growth of America's army, and the standards of the military profession. These events, in turn, were crucial to the overall development of mathematics, mechanics, and engineering during the nineteenth century in the United States. Three individuals played a prominent role in this chronicle: Sylvanus Thayer, Charles Davies, and Albert Church.
Mathematical Surveys and Monographs
Listed are rare and historically valuable works in a broad range of mathematical subjects. The collection clearly shows the strong European influence on the early Academy. Also listed are numerous textbooks by West Point faculty and graduates; significant contributions were made by these writers to algebra, geometry, calculus, descriptive geometry, mechanics, surveying, and mathematics education.
This book provides an important resource for the general audience as well as for those in pursuit of more scholarly information. It contains many interesting photographs and valuable details about the West Point collection. It is a musthave for anyone interested in mathematical books and collections.
Co-published with the London Mathematical Society. Members of the LMS may order directly from the AMS at the AMS member price. The LMS is registered with the Charity Commissioners. Mathematics: Frontiers and Perspectives is a unique volume that pertains to a broad mathematical audience of various backgrounds and levels of interest. It offers readers true and unequaled insight into the wonderful world of mathematics at this important juncture: the turn of the millennium.
History of Mathematics
The work is one of those rare volumes that can be browsed, and if you do simply browse through it, you get a wonderful sense of mathematics today. Yet it also can be intensely studied on a detailed technical level for gaining insight into some of the great problems on which mathematicians are currently working.
Individual members of mathematical societies of the IMU member countries can purchase this volume at the AMS member price when buying directly from the AMS. Properties of Gibbsian fields are analyzed in two ranges of physical parameters: "regular" (corresponding to high-temperature and low-density regimes) where no phase transition is exhibited, and "singular" (low temperature regimes) where such transitions occur.
Next, a detailed approach to the analysis of the phenomena of phase transitions of the first kind, the Pirogov-Sinai theory, is presented. The author discusses this theory in a general way and illustrates it with the example of a lattice gas with three types of particles. The conclusion gives a brief review of recent developments arising from this theory.
The volume is written for the beginner, yet advanced students will benefit from it as well. The book will serve nicely as a supplementary textbook for course study. The prerequisites are an elementary knowledge of mechanics, probability theory and functional analysis. This book presents the expanded notes from ten lectures given by the author at the NSF/CBMS conference held at California State University (Bakersfield). The author describes what he calls single orbit dynamics, which is an approach to the analysis of dynamical systems via the study of single orbits, rather than the study of a system as a whole. He presents single orbit interpretations of several areas of topological dynamics and ergodic theory and some new applications of dynamics to graph theory.
In the concluding lectures, single orbit approaches to generalizations of the Shannon-Breiman-McMillan theorem and related problems of compression and universal coding are presented. Complete proofs and illuminating discussions are included and references for further study are given. Some of the material appears here for the first time in print.
This item will also be of interest to those working in geometry and topology. 
CBMS Regional Conference Series in
Thermodynamic Formalism and Holomorphic Dynamical Systems Michel Zinsmeister
The purpose of thermodynamics and statistical physics is to understand the equilibrium of a gas or the different states of matter. To understand the strange fractal sets appearing when one iterates a quadratic polynomial is one of the goals of the theory of holomorphic dynamical systems. These two theories are strongly linked: The laws of thermodynamics happen to be an extremely powerful tool for understanding the objects of holomorphic dynamical systems. A "thermodynamic formalism" has been developed, bringing together notions that are a priori unrelated. While the deep reasons of this parallelism remain unknown, the goal of this book is to describe this formalism both from the physical and mathematical point of view in order to understand how it works and how useful it can be.
This translation is a slightly revised version of the original French edition. The main changes are in Chapters 5 and 6 and consist of clarification of some proofs and a new presentation of the basics in iteration of polynomials.
SMF members are entitled to AMS member discounts. 
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